The canonical version of osp(1,2) quantization is formulated for arbitrary dynamical systems with first-class constraints. The formalism generalizes the canonical scheme of extended BRST quantization proposed by Batalin, Lavrov and Tyutin a few years ago. The gauge dependence of Green's functions is studied. The Ward identities related to the osp(1,2) symmetry are derived.
Introduction
The canonical version of extended BRST formalism [1, 2, 3] is intended, in principle, to quantize dynamical systems with constraints. This method is based on a special type of Hamiltonian that possesses, simultaneously, the so-called BRST and anti-BRST global symmetries. These requirements can be implemented by using the global symplectic group Sp (2) , in which the generators of BRST and anti-BRST transformations turn out to form a doublet of the Sp(2)-group.
The study of [4] has proposed the so-called osp(1, 2)-covariant Lagrangian quantization. This quantization method is based on a supergroup, which is larger than the extended BRST supergroup applied in papers [5, 6, 7] , and which allows a natural procedure of including massive terms, needed to circumvent possible infrared singularities arising in the process of subtracting ultraviolet divergences, in a manner avoiding the breaking of extended BRST symmetry.
Further development of quantization procedures in the spirit of papers [8, 9, 10] and [1, 2, 3] makes it possible to formulate the rules of generalized canonical quantization based on the global orthosymplectic supergroup osp (1, 2) . Thus, the present paper should be considered as a canonical counterpart of the Lagrangian method of osp(1, 2)-covariant quantization [4] . We will be concerned in a possibility of developing a consistent scheme of generalized canonical quantization, omitting so far all proofs of existence theorems.
In the phase space of arbitrary canonical variables (P A , Q A ) we apply the usual definition of the Poisson superbracket
where ǫ(G) is the Grassmann parity of a quantity G. The Grassmann parities of the momenta P A coincide with those of the corresponding coordinates Q A :
The Poisson superbracket (1) possesses the following properties:
The above relation is the Jacobi identity for the Poisson superbracket. In Eq.(1) and henceforth, derivatives with respect to the coordinates are always understood as acting from the right, and those with respect to the momenta, as acting from the left.
The paper is organized as follows. In Section II we discuss the general features of canonical osp(1, 2) quantization, including the construction of a unitarizing Hamiltonian invariant under the extended BRST and Sp (2) transformations. Section III is devoted to the question of gauge dependence and Ward identities. Conclusions are given in Section IV.
Canonical osp(1,2) quantization
Let us consider a dynamical system described by a Hamiltonian H 0 =
. . , n, ǫ(p i ) = ǫ i as well as by a set of first-class con-
The following involution relations hold true:
where the structure functions U γ 0 α 0 β 0 possess the properties of generalized an-
Let us introduce an extended phase space Γ parametrized by the following canonical variables:
where the dots stand for a set of possible additional auxiliary canonical variables (see [1, 2] ). The explicit structure of the extended phase space (7) depends on the properties of the constraints T α 0 = T α 0 (p i , q i ) of the initial dynamical system as well as on the existence of non-trivial solutions to the generating equations of the formalism. Here, we are not concerned in the explicit structure of Γ, as we will discuss only the most general features of the canonical osp(1, 2) quantization.
The key role in the canonical scheme of osp(1, 2) quantization belongs to the set of generating functions Ω a m , Ω α and H, with a = 1, 2; α = 0, +, −; ǫ(Ω a m ) = 1, ǫ(Ω α ) = 0 and ǫ(H) = 0. The functions Ω a m and Ω α satisfy the generating equations
where m is a constant (mass) parameter,
while σ α generate the group of special linear transformations with the sl (2) algebra
where ǫ αβγ is the antisymmetric tensor ǫ 0+− = 1. The algebra of functions 
{H, Ω a m } = 0.
These equations can be interpreted as a requirement of invariance of H under the transformations of the Sp(2) and extended BRST symmetries, respectively.
We shall now determine the unitarizing Hamiltonian H, in terms of H
and Ω a m , by the formula
where Φ is a boson function fixing a concrete choice of admissible gauge. In what follows we will require Φ to be an Sp(2)-scalar, i.e.
The extended BRST and Sp (2) 
Making a change of the gauge Φ → Φ + ∆Φ in (21), we obtain
The term 1 2 ǫ ab {{∆Φ, Ω b m }, Ω a m } in (22) can be compensated for by the change of integration variables Γ −→ Γ + δΓ, where
On the other hand, it is impossible to cancel the term m 2 ∆Φ by using transformations of the form (18) with any functions η a .
By comparison with (21), we find that the term m 2 ∆Φ violates the independence of the vacuum functional Z Φ from the choice of gauge. Hence, Z Φ+∆Φ = Z Φ , and therefore in the case m = 0 the S − matrix within the formalism of canonical osp(1, 2) quantization becomes gauge-dependent. Taking the limit m −→ 0, we expect to restore gauge independence of the S−matrix.
Finally, we shall derive the Ward identities. To begin with, we assume that the Sp(2)-symmetries are realized on the variables Γ as rotations of Γ with respect to the Sp(2) index only
where Σ a is a constant matrix. In fact, this is a requirement that the transformations realized on the canonical variables form a closed algebra. Let us also consider the generating functional
Given the above generating functional, the Green functions of the theory with the Hamiltonian H are calculated through taking derivatives with respect to the sources J for Γ * a =Γ = J = 0. In (25) we have introduced additional sources Γ * a to the transformation {Γ, Ω a m } and a sourceΓ to the generator
We shall now make the change of variables (17) in the functional integral (25). Using the invariance property of H (14) as well as the fact that the Berezinian of this change is equal to exp{− dt{Ω a m , µ a }} = 1, we obtain the following Ward identities for the generating functional Z in (25):
In the functional integral (25) we shall make the change of variables (18).
With allowance for the invariance of H and the fact that the Berezinian of this change is equal to unity, we obtain the following Ward identities for the generating functional Z in (25):
Conclusion
In this paper we have discovered a possibility to generalize the canonical version of extended BRST quantization [1, 2, 3] , namely by extending it to a canonical osp(1, 2) quantization. As has been shown above, the osp(1,2) symmetry group permits introducing mass terms without breaking the extended BRST symmetry. Mass terms are important as a means applied to solve the problem of infrared divergences. Following this consistent formulation of osp(1,2) approach, we have shown that the vacuum functional with massive field terms is no longer gauge-invariant. Thus, it is evident that after performing the renormalization procedure we need to take the massless limit.
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